this specific appointment information 
entered in the application to generate 
reports and to keep track of active NASA 
astronauts’ whereabouts at all times. 

AOSS can send or retrieve astronauts’ 
schedule information via their individual 
Outlook calendars with a two-part 
process called PUSH and PULL. This 
process, along with weekly operational 
procedures agreed to by the users and 
current astronaut corps staff, delivers op- 
timal scheduling processing perform- 
ance. AOSS also provides the ability to 
create reports, statistics, and situation in- 
formation for many NASA offices. Dis- 
plays of the software are designed to be 
functional and familiar by using the same 
format design to ensure ease of use. 

The software is composed of three 
main components — AOSS Application, 
AOSS Web, and AOSS Database. In the 
application, this is the main data entry 
point where most of the AOSS-typical 
transactions occur. AOSS users and the 
AOSS application perform data manipu- 
lation, reporting, and changes here. The 
application is the main lifeline between 
the user and the database. The AOSS 
Web function allows users to use a Web 
browser environment to view informa- 
tion, print results, and transact with the 
results of data entered in the AOSS data- 
base. This component contains a mixture 
of html and asp pages. 

The main operation of the database 
is to hold data entered through the ap- 
plication component and to provide 
secure access to this information by 
qualified AOSS users, customers, and 
management. The database was devel- 
oped in SQL and is held within an SQL 
server database environment. Using 
this system eliminates the need to pre- 
pare paper schedules and the time it 
takes to distribute them to the astro- 
nauts as well as ensuring a faster deliv- 
ery of updates and schedule changes. 

This work was done by Estevando Brown 
of United Space Alliance for Johnson Space 
Center. Further information is contained in a 
TSP (seepage 1). MSC-24 384-1 


@ ISS Solar Array Management 

The International Space Station (ISS) 
Solar Array Management (SAM) software 
toolset provides the capabilities necessary 
to operate a spacecraft with complex 
solar array constraints. It monitors space- 
craft telemetry and provides interpreta- 
tions of solar array constraint data in an 
intuitive manner. The toolset provides ex- 
tensive situational awareness to ensure 
mission success by analyzing power gen- 


eration needs, array motion constraints, 
and structural loading situations. 

The software suite consists of several 
components including samCS (con- 
straint set selector), samShadyTimers 
( array shad owing timers), samWin (visu- 
alization GUI), samLock (array motion 
constraint computation), and samJet 
(attitude control system configuration 
selector). It provides high availability 
and uptime for extended and continu- 
ous mission support. It is able to sup- 
port two-degrees-of-freedom (DOF) 
array positioning and supports up to ten 
simultaneous constraints with intuitive 
ID and 2D decision support visualiza- 
tions of constraint data. Display syn- 
chronization is enabled across a net- 
worked control center and multiple 
methods for constraint data interpola- 
tion are supported. Use of this software 
toolset increases flight safety, reduces 
mission support effort, optimizes solar 
array operation for achieving mission 
goals, and has run for weeks at a time 
without issues. 

The SAM toolset is currently used in 
ISS real-time mission operations. 

This work was done by James P. Williams, 
Keith D. Martin, Justin R. Thomas, and 
Samuel Caro cf United Space Alliance for 
Johnson Space Center. Further information is 
contained in a TSP (see page 1). M SC- 
2442 5-1 


§ Probabilistic Structural 
Analysis Program 

NASA/NESSUS 6.2c is a general-pur- 
pose, probabilistic analysis program that 
computes probability of failure and 
probabilistic sensitivity measures of engi- 
neered systems. Because NASA/ NES- 
SUS uses highly computationally effi- 
cient and accurate analysis techniques, 
probabilistic solutions can be obtained 
even for extremely large and complex 
models. Once the probabilistic response 
is quantified, the results can be used to 
support risk-informed decisions regard- 
ing reliability for safety-critical and one- 
of-a-kind systems, as well as for maintain- 
ing a level of quality while reducing 
manufacturing costs for larger-quantity 
products. NASA/ NESSUS has been suc- 
cessfully applied to a diverse range of 
problems in aerospace, gas turbine en- 
gines, biomechanics, pipelines, defense, 
weaponry, and infrastructure. 

This program combines state-of-the- 
art probabilistic algorithms with gen- 
eral^ urpose structural analysis and lift- 
ing methods to compute the 
probabilistic response and reliability of 


engineered structures. Uncertainties in 
load, material properties, geometry, 
boundary conditions, and initial condi- 
tions can be simulated. The structural 
analysis methods include non Tin ear fi- 
nite-element methods, heat-transfer 
analysis, polymer/ ceramic matrix com- 
posite analysis, monolithic (conven- 
tional metallic) materials life-pr edict ion 
methodologies, boundary element 
methods, and user-written subroutines. 
Several probabilistic algorithms are 
available such as the advanced mean 
value method and the adaptive impor- 
tance sampling method. NASA/NES- 
SUS 6.2c is structured in a modular for- 
mat with 15 elements. 

This work was done by Shantaram S. Pai, 
Christos C. Chamis, Pappu L. N. Murthy, and 
George L. Stfko cf Glenn Research Center; 
David S. Riha and Ben H. Thacker cf South- 
west Research Institute ; Vinod K. Nagpal cf 
N& R Engineering and Subodh K. Mital cf the 
University of Toledo. FFurther information is 
contained in a TSP (seepage 1). 

Inquiries concerning rights for the commer- 
dal use of this invention should be addressed 
to NASA Glenn Research Center, Innovative 
Partnerships Office, Attn: Steve Fedor, Mail 
Stop 4-8, 21000 Brookpark Road, Cleve- 
land, Ohio 44135. Rfer to LEW-1 8229-1 


Q SPOT Program 

A Spacecraft Position Optimal Track- 
ing (SPOT) program was developed to 
process Global Positioning System 
(GPS) data, sent via telemetry from a 
spacecraft, to generate accurate naviga- 
tion estimates of the vehicle position 
and velocity (state vector) using a 
Kalman filter. This program uses the 
GPS onboard receiver measurements to 
sequentially calculate the vehicle state 
vectors and provide this information to 
ground flight controllers. It is the first 
real-time ground-based shuttle naviga- 
tion application using onboard sensors. 
The program is compact, portable, self- 
contained, and can run on a variety of 
UNIX or Linux computers. 

The program has a modular object- 
oriented design that supports applica- 
tion-specific plugins such as data corrup- 
tion remediation pre-processing and 
remote graphics display. The Kalman fil- 
ter is extensible to additional sensor 
types or force models. The Kalman filter 
design is also strong against data 
dropouts because it uses physical models 
from state and covariance propagation 
in the absence of data. 

The design of this program separates 
the functionalities of SPOT into six dif- 
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ferent executable processes. This allows 
for the individual processes to be con- 
nected in an a la carte manner, making 
the feature set and executable complex- 
ity of SPOT adaptable to the needs of 
the user. Also, these processes need not 
be executed on the same workstation. 
This allows for communications between 
SPOT processes executing on the same 
Local Area Network (LAN) . Thus, SPOT 
can be executed in a distributed sense 
with the capability for a team of flight 
controllers to efficiently share the same 
trajectory information currently being 
computed by the program. 

SPOT is used in the Mission Control 
Center (MCC) for Space Shuttle Pro- 
gram (SSP) and International Space 
Station Program (ISSP) operations, 
and can also be used as a post -flight 


analysis tool. It is primarily used for sit- 
uational awareness, and for contin- 
gency situations. 

This work was done by Jason T. Smith of 
Johnson Space Center and Sam J. Wdsh, An- 
tonio L. Farinetti, Tim Wegner, James 
Blakeslee, Toni E Deboeck, Daniel Dyer, 
Bryan M. Corley, Jarmaine Ollivierre, 
Leonard Kramer, Patrick L. Zimmerman, 
and Reshma Khatri of United Space Alliance 
Further information is contained in a TSP 
(see page 1). MSC-24482-1 


M Integrated Hybrid 

System Architecture for 
Risk Analysis 

A conceptual design has been an- 
nounced of an expertnsystem computer 
program, and the development of a pro- 


totype of the program, intended for use 
as a projectmianagement tool. The pro- 
gram integrates schedule and risk data 
for the purpose of determining the 
schedule applications of safety risks and, 
somewhat conversely, the effects of 
changes in schedules on changes on 
safety. It is noted that the design has 
been delivered to a NASA client and that 
it is planned to disclose the design in a 
conference presentation. 

This work was done by Gary P. Moynihan, 
Daniel J. Fonseca, and Paul S. Ray of the 
University of Alabama for Johnson Space 
Center. For further information, contact the 
JSC Innovation Partnerships Office at (281) 
483-3809. 

The University of Alabama has requested 
permission to assert copyright for the software 
code MSC-23809-1 
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